Tourette's syndrome is a disorder characterised by a combination of motor and vocal tics with onset usually in the first two decades of life, lasting more than one year and causing considerable impairment in social, occupational, or other important areas of functioning. Many patients display associated behavioural disturbances, mainly attention deficit and hyperactivity disorder and obsessive compulsive behaviour.2 Although in his original description Gilles de La Tourette emphasised the hereditary nature of the syndrome,3 only recently has evidence been gathered suggesting that the most likely mode of transmission for Tourette's syndrome and related conditions is autosomal dominant inheritance. 4 Recent epidemiological studies indicate a prevalence ranging from 3 to 10/1000, showing that Tourette's syndrome is more common than previously thought. 5 Mild intensity of Tourette's syndrome in most patients, a tendency to blame psychological factors for tics, and the misconception that coprolalia is essential to the diagnosis may account for Tourette's syndrome being overlooked and underdiagnosed.
Large series of patients with Tourette's syndrome from the northern hemisphere have been described,'0 12 but there are only a few reports on the syndrome in other areas.'3 15 In the present study we describe the clinical characteristics of 32 consecutive patients with Tourette's syndrome seen at a movement disorders clinic in Brazil, to investigate whether the phenomenology of this syndrome varies in different geographic areas.
Patients and methods
Patients were included in the study if they met the following diagnostic criteria, slightly modified from DSM-IV': a combination of motor and vocal tics with onset in the first two decades of life, lasting more than one year, causing considerable impairment in social, occupational, or other important areas of functioning, and lack of other neurological abnormalities. We also used DSM-IVI modified diagnostic criteria for obsessive compulsive behaviour and attention deficit and hyperactivity disorder. The first was diagnosed when there was a history of obsessions (persistent ideas, thoughts, impulses, or images experienced as intrusive and inappropriate and that cause anxiety or distress); and/or compulsions (repetitive behaviours or mental acts the aim of which is to prevent or reduce anxiety or distress, not to provide pleasure or gratification). The presence of five or more of the following was required for the diagnosis of attention deficit and hyperactivity disorder: failure to give attention to details or making careless mistakes in schoolwork, work, or other activities; difficulty sustaining attention in tasks or playing activities; frequent difficulty organising tasks and activities; easy distractability by extraneous stimuli; failure to follow through on instructions and to finish schoolwork, chores, or duties in the workplace; often leaving seat in classroom or in other situations in which remaining seated is expected; difficulty playing or engaging in leisure activities quietly; talking excessively. (FC) . We investigated the age at onset of Tourette's syndrome, the symptoms at onset, the age at onset of tic, the presence of obsessive compulsive behaviour and the age at its onset, the presence of attention deficit and hyperactivity disorder and the age of its onset, the presence of other behavioural disorders, motor and vocal tics, and family history of tics and behavioural abnormalities. All data were entered into a relational database. Two patients with obsessive compulsive behaviour and one with attention deficit and hyperactivity disorder, not able to recall the age at onset of these associated disorders, were excluded from the statistical analysis.
Results
The mean age of the 24 men and eight women (male:female ratio of 3:1) at the first visit to the clinic was 22 3 (SD13 6), range 7-65 years. All patients but one, born of a Brazilian mother in Chile, were natives of Brazil. Five (16%) were white and the other 27 (84%) mulatto. The mean age at onset of Tourette's syndrome was 7 1 (SD 4 2), range 1-19 years, tics being the first symptom in 22 (71%) and hyperactivity in nine (29%). The mean age at onset of tics was 8 2 (SD 3 8), range 3-19 years. Table 1 shows the most frequent motor and vocal tics. Nine patients (28%) displayed coprolalia. We recognised coprolalia in nine patients (28%), similar to the results reported by others. l 17 Like others,'8 we found that the obscene words most often used by patients with and patients without Tourette's syndrome are similar. The frequency of coprolalia in published series of patients with Tourette's syndrome ranges from 4% in a study of 97 Japanese children'9 to about 40% in American," British,'2 and Spanish20 series. These discrepancies have been explained as resulting from cultural differences among the geographic areas where the patients were studied. The rarity of coprophenomena among the Japanese, for instance, might reflect the decorum of their culture.20 This interpretation is challenged, however, by a recent study showing that only 8% of 112 young American patients with Tourette's syndrome exhibited coprolalia.'8 The authors suggested that this symptom is rare among young patients, becoming increasingly common as they grow old. The young age of the Japanese population studied by Nomura and Segawa'9 would explain their findings. It seems, therefore, that the frequency of coprolalia is relatively stable regardless of the ethnic, cultural, and geographic origin of the studied populations, with the exception of young patients. Table 2 shows the lack of phonetic analogies among the obscenities shouted by patients with Tourette's syndrome in different countries. This holds true for languages with a common origin and similar structure, such as Spanish and Portuguese, and even for countries with similar idioms (United States and England). These findings are not consistent with coprolalia simply resulting from the modulation of the air by muscles of the respiratory pathways, as previously suggested. 22 Our results suggest that coprolalia may represent an expression of disinhibition, thought to play a crucial part in Tourette's syndrome. 16 According to this hypothesis, as a result of their genetic defect, some patients with Tourette's syndrome become incapable of suppressing the production and vocalisation of obscenities which vary depending on the culture. On the other hand, as the repertoire of basic motor behaviour (blinking, grimacing, etc) and vocalisations (for example, sniffing and coughing) are common to all humans, their release due to lack of inhibition produces similar simple motor and vocal tics.
As in other studies,48 1116 we could show that in our patients Tourette's syndrome is expressed by a combination of motor and behavioural disturbances. Attention deficit and hyperactivity disorder, the most frequent behavioural disorder (63%) in the present series, has been identified in 8% to 80% of patients with Tourette's syndrome.2 1011 16 17 The onset of attention deficit and hyperactivity disorder usually precedes the development of tics."16 This finding is replicated in our study as attention deficit and hyperactivity disorder was noticed 1-3 years earlier than tics. Sleep disorders, obsessive compulsive behaviour, and depression were found in percentages similar to those reported by others.6 9 12 16 The familial nature of Tourette's syndrome, already emphasised by Gilles de la Tourette,2 is also supported by our findings of a family history of tics (84%), obsessive compulsive behaviour (53%), and attention deficit and hyperactivity disorder (19%) among the patients studied. In other series,1 1223 relatives with tics and attention deficit and hyperactivity disorder have been recognised respectively in 38% to 56% and 26% of patients. Jankovic and Rohaidy,8 however, reported a family history of tics in 79% of their patients, a number similar to ours. It is not clear, however, why the number of patients in our series with relatives displaying obsessive compulsive behaviour is higher than the figure reported by others (10-28%).8 23 Reasons other than real differences among the studied populations may account for this discrepancy. Variability in diagnostic criteria for obsessive compulsive behaviour may explain the difference. Conversely, our relatively small sample may have concentrated more severe cases. That most obsessive compulsive behaviour family history is related to maternal heritage is consistent with the notion that the Tourette's syndrome gene is expressed by this behavioural abnormality more commonly among women. 4 Patients with Tourette's syndrome evaluated at a tertiary referral centre such as the FUMG-MDC may present with a more severe disease, not necessarily representative of the general population. In a study of a large kindred with Tourette's syndrome, for example, 37% of patients with this disorder were unaware of their tics.24 None the less, our findings show that regardless of the geographic region, ethnic origin, and cultural background, patients with Tourette's syndrome are similar. This supports the concept that genetic influences are most important in the aetiology of Tourette's syndrome.' 6 However, the part played by environmental factors in its expression should not be overlooked. As we have discussed in the present study, coprophenomena may be influenced by the cultural environment of the patients. Furthermore, twin studies have shown correlation between lower birth weight and greater severity of symptoms of Tourette's syndrome. 16 
